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Abstract:

Many different software reliability nodel.s have been proposed
since the publications of the first models in 1971 [1,2].
Suf ficient work has been done to denpbnstrate that these methods can
be useda to nonitor reliability growh over a useful range of
sof tware devel opnent projects. However, the use of software
reliability measurenment as a nanagenent tool is not as w despread
as it mght be. Part of the problem is that there is no known
nmet hod for identifying the nodel nost applicable to a devel oprent
effort. prior to test [2]. This can be mtigated, however, by
executing several models at once and using statistical. nethods to
identify the nodel that is nost likely to produce accurate results
[1,2]. Recent work has also shown that nore accurate predictions
can be produced by conbining the results of several nodels in a
linear fashion [3] or by recalibrating a nodel based on its
predictive bias [4].

Anot her major issue in software reliability measurenent is the

ease-of -use of currently available tools. Several tools are
currently available [5], but many of them have properties making
them difficult for non-specialists to use. For instance, t he
primary outputs of several tools are in the form of nodel. paraneter
val ues. Wthout know edge of the mathematical details of the
nodel s, the results cannot be interpreted. Al t hough software
devel opers and managers nmay have a general knowl edge of failure
rates and nmean tine to failure, there will be many who are not

famliar with the details of software reliability nodels, and have
no time to becone acquainted with them Because of this, nmany of
the currently-available tools wll be of Ilimted use to these
i ndi vi dual s.




Qperating the tools may also be difficult. Many tools have
command-line interfaces, and do not take advantage of currently-
avai |l abl e high resolution displays and pointing devices that would
all ow the construction of nenu-driven or direct-manipul ation user
interfaces. Command-line interfaces can nmake it nore difficult for
users to renmenber the specific steps required to acconplish a task,
and also neke it easier for operations to be perforned out of
sequence. A pull-down nenu or direct-manipulation interface, on
the other hand, <can assist wusers by explicitly listing the
avai |l abl e operations and restricting their use to circunstances in
whi ch neaningful results would be obtained.

Finally, nost currently available tools display their outputs
in tabular form or in character-based graphics. In measuring
software reliability, it is useful to be able to see high
resolution displays of failure rate curves, reliability growth
curves, and the cumrul ative nunber of failures. D spl ays such as
these would allow nmanagers to easily predict future failure
behavi or and see their relationship to the tine and effort required
to achieve the failure rate or reliability required for the
software to be rel eased.

We have inplenented a software reliability neasurenent tool.
CASRE (Computer pAided Software Reliability Estimation) that
addresses these ease-of-use issues. CASRE incorporates the
mat hemat i cal nodel ing capabilities of the public domain tool SMERFS
[6], and is being inplenented in a Mcrosoft Wndows environnent.
The comuand interface is nenu driven; selective enabling and
di sabling of nenu options guides users through the selection of a
set of failure data, execution of a nodel., and analysis of nodel
results. Input to the nodels is simultaneously displayed as text
and as a high-resolution display that can be controlled to 1let
users to view the data in several different ways (e.g. interfailure
times, cunulative nunber of failures) . Model predictions and
statistical evaluations of a nodel 's applicability may be
superi nposed on the plot of the data used as input to the nodels.
CASRE also incorporates our earlier findings that prediction
accuracy may be increased by conbining the results of severa
nodels in a linear fashion. Users can define their own nodel
conbi nations, store them as part of the tool's configuration, and
execute themin the sanme way as any other nodel

This type of tool would be particularly useful to software
devel opnment organi zations searching for ways to nore effectively

manage their devel opnent resources. For many projects, software
reliability neasurenment has been shown to be an effective way to
manage resources during the testing phases [1]. Specifically, it
can help managers answer the follow ng questions:

L. Wien will the software be ready for rel ease?

2. How nmuch tine and effort will be required to conplete

testing?



3. What wll the inpacts to users be if the desired
reliability is not achi eved?

Since CASRE has been designed with the non-specialist in mnd, we
believe it will w der acceptance anong managers and devel opers than
tools requiring detailed know edge of the nodels.
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